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DESCRIPTION 

PAINT REMOVAL COMPOSITION AND SYSTEM 

Cross-Reference to Related Application 

This application is a complete application of U.S. Provisional 
Application Serial No. 60/054,123 filed July 29, 1997 and is disclosed 
in Disclosure Document No. 413,959 filed July 17, 1997 retention of 
Disclosure Document No. 413,959 is requested. 

Technical Field 

This invention relates to compositions for removing paint and, 
more particularly this invention relates to an environmentally safe paint 
removal composition based on organic surfactants and polymeric 
organic solvents. 

Background of the Invention 

Traditionally, paint removers have been based on organic sol- 
vents. However as tlie toxic and environmental effects of volatile or- 
ganic compounds ( VOC ) and halogenated solvents have been reco- 
gnized, regulations have been promulgated to remove these ingredients 
from solvents. The reformulated paint remover products on the market 
are difficult to use and are not very effective in removing paint from a 
surface. This is especially true for granular, rough surfaces. Some of 
the products also contain metal salts impurities such as nitrates, sulfates 
or phosphates which can irritate skin and are not suitable for normal 
disposal. The products must be disposed of as hazardous waste. Also, 
prior paint remover products have high or low pH again causing 
irritation to skin and waste disposal concerns. Some products contain 
organic solvents having low flash points, high contents of VOC and are 
flammable. Data on some organic solvents used in paint removers 
follows : 
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Compound 


Kp 
[•CI 


Fla.p. 


d(20<'C) 
|g/ml| 


Vap.p. 
1 mniHg ] 


Solubility 

•__ n f\ 

in HiO 


Toxicity 


acetone 


56 


-20 


0.79 


180 


complete 


F 


1,4-dioxane 


101 


12 


1,03 


29 


complete 


F 


isophorone 


215 


86 


0,92 


0.7 


1.2% 


Xi 


methylene chloride 


40 


none 


1.32 


350 


2.0 % 


x„ 


benzene 


80 


-11 


0,88 


75 


none 


F,T 


1 toluene 


111 


6 


0,87 


22 


none 


F,X„ 



F = flammable T = toxic Xj = irritant X„ - low irritant 



There is an epidemic of spray painting graffiti onto the walls of 
buildings, fences, traffic signs, sidewalks, etc. in the United States, 
Many of the walls are finished with a rough, relieved finish. The spray 
paint is propelled into the relief of the wall and is very difficult to 
remove except by sand blasting. Most of the time, the graffiti is not 
removed. It is covered with a patch of paint. Usually, the patches of 
paint do not match the paint surrounding and adjacent the patch crea- 
ting an unattractive pattern of different colored areas on the wall. 

Another environmental problem has created demand for paint 
removal. Many old buildings contain surface painted with paints that 
contain lead. Studies have demonstrated that children who live in 
housing containing lead paint have high levels of lead in their blood 
which can interfere with brain development. 

STA TEMENT OF THE INVENTION 

The invention comprises a composition for removing paint, 
particularly graffiti, from surfaces wherein the composition contains 
non-toxic and non-irritant ingredients including a synergistic combi- 
nation of anionic and / or nonionic poly alkoxylated surfactants such as 
a poly alkoxylated alkyl ethercarboxylic acid, poly alkoxylated alkyl 
ethercarboxylic ester, poly alkoxylated alkyl ethercarboxylate, poly 
alkoxylated fatty acid, poly alkylen glycol ester, poly alkoxylated 
alcohol and a lower poly alkylene glycol alkyl ether having a repeating 
unit containing 2-9 carbon atoms wherein 5 to 70 % by weight of a 
polar aprotic solvent and / or a hydrocarbon solvent is present. 
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The paint removing compositions of the invention do not contain 
nitrate, sulfate, phoshate impurities or halogenated solvents. It is further 
noted that the compositions have a neutral pH, are completely soluble 
in water or completely emulsifiable, although water neutraUzes the 
synergistic effect. The synergism is also diminished as the alkoxy unit 
of the surfactants and / or the solvents of poly alkylene glycol alkyl 
ether increases. 



List of References 

PATENT NO. 

4,780,235 
4.863,525 
5,308,527 
5,332,526 
5,346,640 
5,415,800 
5,604,196 
5,629,277 



PATENTEE 

Jackson 
Goel et al. 
Lallier et al. 
Stanley 
Leys 
Motsenbocker 
Weitman et al. 
Plishka 



Statement of the Prior Art 

Leys discloses a composition for removing graffiti, which is 
formulated using propylene carbonate, isocetyl alcohol, N-methyl- 
pyrrolidone and a dipropylene glycol monomethyl ether acetate. A 
cellulose thickener may be present. Column 7, line 3, et seq., contains a 
brief statement regarding synergism. 

The patent to Lallier et al. is discloses a paint removing com- 
position particularly utilizing an aprotic polar solvent. 

The remaining patents are of varying degrees of general interest. 



wo 99/06506 



PCT/US98/14081 



4 

Detailed Description of the Invention 

The paint remover composition of the invention has a high flash 
point ^ 90 ^C, a high boihng point > 150 °C, a very low content of vo- 
latile organic compounds ( VOC < 0.5 g/1 ) and a very low vapor 
pressure ( Vap.p.^^ ^ 0.5 mm Hg ). The pH is preferably neutral but 
can be slightly acid ( pH 5.0 - 7.5 ). The composition is non-toxic, non- 
irritating, non-flammable and is biodegradable. The solvation activity is 
believed to proceed as a result of a synergistic combination between 
poly alkoxylated anionic and / or nonionic surfactants portions and 
solvents of poly alkylen glycol alkyl ether in which both the surfactant 
and solvent have similar poly alkoxylated chains. 

The solvation activity appears to proceed due to the matched 
polymeric surfactants initializing an intermolecular reaction with the 
polymers in the paint. The overlapping electrostatic fields contribute to 
separation of polymeric chains in the polymeric film former of the paint 
and possibly to some depolymerization to break cross-links and reduce 
chain length of the polymer chains as the paint dissolves. 

The synergistic effect and solvation activity are not present when 
water is added to the composition. Water hydrates the surfactants 
forming sheaths which isolate the surfactants fi-om each other and form 
the polymer molecules in the film former of the paint. However, water 
can be used to deactivate the paint remover composition such as after 
removal of paint or to control an accidental spill. 

The overlapping electrostatic fields are enhanced by the addition 
of nucleophilic-aprotic substances. The viscosity of the composition 
can be increased by adding a compatible thickener, preferably a 
hydroxyalkylated cellulose in the range of 0.1 to 5.0 % by weight. 
These tiiickeners have been found to not affect the synergistic solvation 
effect. When the pH is too low, a base such as an amine, suitably a di- 
or triethanolamine in the amount of 0.1 to 2.0 % by weight can be 
added to the composition. 

The paint remover composition of tlie invention can be used to 
remove other materials fi-om substrates such as ink, brushed or sprayed 
paints, vamishes, resins, enamels, wax, glue etc. 
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The synergism is demonstrated by a combination of 2 to 20 parts 
by weight of a poly alkoxylated surfactant ( poly alkoxylated alkyl 
ethercarboxylic acid, poly alkoxylated alkyl ethercarboxylic ester, poly 
alkoxylated alkyl ethercarboxylate, poly alkoxylated fatty acid, poly 
alkylen glycol ester, poly alkoxylated alcohol etc. ) thereof such as 
those of the formula : 

R.[-0-C„H2„-]m-0-R<^> 

where R is a hydrocarbon group containing 1-30 carbon atoms such as 
alkyl, alkylaryl and fatty alkyl, preferably fatty alkyl containing 8-24 
carbon atoms, where R^^^ is a special group ( see below ), n is 2,3 or 4, 
m is at least 4 such that the anionic and / or nonionic surfactant is 
liquid, usually from 2 to 20, preferably from 2 to 10; 



poly alkoxylated surfactants R-[-0-C„H2n-]m-0-R^^^ 

R = alkyl, alkylaryl, fatty alkyl R^*^ = special group n = 2 ... 4 m = 4 ... oo 


Chemical name 


Special formula 


poly alkoxylated alkyl ethercarboxylic acid 


R-[-0-CnH2„-]m-0-CH2COOH 

R^*^ = -CH2C00H 


poly alkoxylated alkyl ethercarboxylic ester 


R-[-0-C„H2„-]„,-0-CH2COOR^^^ 

R^'^ = -CH2C00R^^^ 
R^^^ = alkyl, alkylaryl, fatty alkyl 


poly alkoxylated alkyl ethercarboxylate 


R-[-0-C„H2„.]„-0-CH2COONr 

R^'^ = -CH2C00"Nf , « counterion 
( Na\ K^ NH/, Mg^\ TEA\ etc. ) 


poly alkoxylated fatty acid, 
poly alkylen glycol ester 


R-[-0-C„H2„«]m-0-C0R''^ 

R^*> = -COR<^^ 
R<^^ = alkyl. alkylaryl, fatty alkyl or -H j 


poly alkoxylated alcohol 


R-[-0-C„H2n-]m-0H 

R^»> = .H 1 


It is also possible, that the alkoxylated groups are mixed EO/PO block copolymers 

[-0-C„H2„-l„ => [-0-CH2CH2-M-0-CH(CH3)CH2-]y x.y^n, 1 
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and 10-90 parts by weight of a poly alkylene glycol alkyl ether of the 
formula : 

R<^).[-0-C„H2„-]n,-0.R(^> 

where R^"*^ and R^^^ are individually selected from the group consisting 
of H and alkyl of 1-10 carbon atoms, n is from 2 to 6, preferably from 2 
to 4 and m is 2 to 10, preferably from 2 to 4. 



poly alkylene glycol alkyl ether R(^>-[-0-CnH2„-]m-0-R^^> 

rW; « .H. alkyl n « 2 ... 6 m = 2 ... 10 



The synergistic solvent activity decreases as the chain length of 
alkylene ether group increases and is absent in ethers having a carbon 
length of 5 or more. 

Other optional ingredients are poly alkoxylated alkyl acetates in 
an amount from 0-30 % by weight, preferably 5-25 % by weight, 
nucleophilic-aprotic solvents in an amount from 0-70 % by weight, 
preferably 10-60 % by weight, 0-2 % by weight of a base such as a 
Group I or Group II metal hydroxide or a polyamine such as di- or 
triethanolamine and 0-5 % by weight, preferably 1-3 % by weight, of a 
thickening agent such as hydroxyalkyl cellulose in which the alkyl 
contains from 1-6 carbon atoms. 
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The following formulations provide safe and effective paint 
removing compositions : 



Compound 


Formula and chemical range 


Range in % 
by weight 


MAJOR INGREDIENTS 


poly alkoxylated surfactants 
( see page 5 ) 


R-[.0-C„H2„-]m-0-R^'^ 
R= alkyl, alkylaiyl, fatty alkyl 
R<'>= Special group 
n = 2,..4 

m = 4 ... 00 


2-20 


poly alkylene glycol alkyl ether 
( see page 6 ) 


R<''-[.0-C„H2„-V0.R^'^ 

r(5)«.h, alkyl 
n = 2 ...6 
m- 2 ... 10 


10-90 


OPTIONAL INGREDIENTS 


poly alkylen glycol alkyl acetate 


R^^^-[-0-C„H2n-]m-0-CH2COOR^^ 
R(6).j^(7)^ -H, alkyl 
n = 2 ... 6 
m« 2... 10 


3-25 


nucleophilic-aprotic substances 


ethylene or propylene carbonate, 
dimethylsulfoxide DMSO, 
N-methyl-2-pyrrolidinone, 
y-butyrolactone etc. 


5-70 


hydrocarbon solvent 


all isomers of mono-, di-, tri- or 
tetraalkylbiphenyl 
(alkyl = .C„H2„.,;n=l...5) 


5-70 


pH-bufFer substances 


KOH, 
di- or triethanolamine 


0.1 -2 


thickening agent 


hydroxyalkyl cellulose 


0.1-5 



The first optional ingredients are organic solvents selected from 
nucleophilic-aprotic material and / or a hydrocarbon solvent. 

Ingredients for use in the composition of the invention were 
tested for boiling point [ Kp in '^C ], flash point [ Fla.p. in °C ], density 
[ dio'^c in g/ml ], vapor pressure [ Vap.p in mmHg ], solubility in water 
and toxicity, results follow : 
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Tested Compound 


Kp 


FIa.p. 

f*ci 


d{20<>C) 


Vap.p* 
[ mmHg ] 


Solubility 
InHiO 


Toxicity 


R-[O.CH2CH2-lnOCH2COOH ethoxylated alkyl ethercarbox: 


^lic acids 




R- -CH2(CH2)7CH«CH(CH,)7CHj; n « 9 
Oleyl ethercaHioxylic acid ( 9 EO ) 


>200 


>100 




<0.01 


complete 


none 


R--CHj(CHi),oCHj;n= 10 
lauryl ethercarboxylic acid ( 10 EO ) 


>200 


>100 




<0.01 


complete 


none | 


R = -CHj(CH2)6CH3;n=8 
odyl cthcrcartwxylic acid ( 8 EO ) 


>200 


>100 




<0.01 


complete 


none | 


R-.CHj(CH3V<$CH3;n = 7 
hexyl/octyl ethercarboxylic acid ( 7 EO ) 


>200 


>I00 




<0.01 


complete 


none 


R=-CH2(CHj)2/«CH3;n = 5 
butyl/octyl ethercarboxylic acid ( 5 EO ) 


>200 


>I00 




<0.01 


complete 


none 


R-[-0-CH2CH2-]„OCOR* ethoxylated fatty acids, glycols and PEG esteis 


PE0-801eate 


>200 


>100 




<0.01 


complete 


none 


CastorOn + lSEO 


>200 


>100 




<0.0I 


complete 


none 


R.[-0.(.CH2)„-1 


m-O-R' 


poly alkylen glycol alkyl ethers 




R- -H; R' « -CHj; n 2; m » 2 
diethylenc glycol monomethyl ether 


194 


91 


1.03 


0.2 


complete 


T 


R=R'-<:Ha;n = 2;m = 2 
diethylene glycol dimethyl ether 


162 


53 


0.95 


5.3 


complete 


T 


R- -H; R* = -CjHa, n = 2; m « 2 
diethylene glycol monocthyl ether 


202 


94 


0.99 


0.1 


complete 


none 


R'=R' = -C2H3;n = 2;m=2 
diethylene glycol diethyl ether 


189 


90 


0.91 


0.5 


complete 


none 


R«-H; R'«-CjH7;n = 2;m = 2 
diethylene glycol monopropyl ether 










complete 


none 


R-R*-=-C3H7;n-2;ni-2 
diethylene glycol dipropyl ether 










complete 


none 


R«R*=^4H»;n = 2;in-2 
diethylene glycol monobutyl ether 


228 


105 


0.95 


0.2 


10% 


Xi 


R = -H; R* « n - 2; m « 2 
diethylene glycol dibutyl ether 


256 


118 


0.88 


<0.01 


0.3% 


Xi 


R = -H; R' « -CHj; n - 2; m - 3 
trielhylene glycol monomethyl ether 


230 


133 


1.04 


0.1 


complete 


none 


R'=R*«-CHi;n»2;m = 3 
triethylene glycol dimethyl ether 


216 


113 


0.99 


0.02 


complete 


none 


R=-H;R' = .CHj;n = 2;m«4 
tetraelhylene glycol monomethyl ether 










complete 


none 


R=R* = -CH,;n-2;m»4 
tetraethyiene glycol dimethyl ether 


275 


>I30 


t.Ol 


<0.01 


complete 


none 


R=R'--CHj;n='2;m = 4,.. 10 
polyethylene glycol dimethyl ether 


>300 


>130 


1.04 


<0.0l 


complete 


none 


R = .H; R' = -CHj;n = 3;m-2 
dipropylene glycol monomethyl ether 


189 


80 


0,95 


0,5 


complete 


none 


R-R'-=-CHj;n-3;m-2 
dipropylene glycol dimethyl ether 










complete 


none 



F = flammable T = toxic Xi = irritant X„ = low irritant 
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Tested Compound 


Kp 




d(20<>C) 
Ig/ml| 


Vap.p. 
1 mmHg 1 


Solubility 
in H2O 


Toxicity 


R--H;R'--CaH5;n-3;ni«2 
dipropylene glycol monoethyl ether 










complete 


none 


R»-H;R*«-CjH7;n-3;m«2 
dipropylene glycol monopropyl ether 










complete 


none 


R»-H;R* = -C4H,;n = 3;in"2 
dipropylene glycol monobutyl ether 












none 


R=.H;R* = .CHj;n»3;m = 3 
tripropylene glycol monomethyl ether 


242 


110 


0,96 


0.02 


complete 


none 


R=-H;R'--C4H9;n = 3;m = 3 
tripropylene glycol monobutyl ether 












none 


nucleophilic-aprotic substances 


ethylene carbonate 


248 








21 % 


none 


propylene carbonate 


241 


135 


1.21 


0.03 


24% 




Y-butyrolactone 


205 


104 


1.13 


1.1 


complete 




N-methyI-2'pyTrolidinone; NMP 


202 


91 


1,03 


0.2 


complete 




dimethyl sulfoxide; DMSO 


189 


95 


lao 


0.5 


complete 


none 


1 3*dimetl^tetrahydro-2( 1 H)-pyrimidinone 


247 


120 


U06 






X« 


1 ,3-dimcthyl-2-imidazoIidinone 


225 


93 


1,06 






none 


Other compounds who are possible to add 


[2-(2-butoxyethoxy)-ethyl)-acetate 


246 


102 


0.98 


<0,01 


6.5 % 


none 


diethyl acetonyl succinate 




>110 


1,07 






none 


RiOOC-I-CH2-l„-COORi Ri = alky! 
n = 2 Dialkyisuccinate. n 3 Dialkylglutarate. n = 4 Dialkyladipate 


dimethyl succinate; Ri = -CH3; n - 2 


196 


90 


1.12 


0.2 


7.5 % 




dimethyl glutarate; Ri -CHs; n ■* 3 


212 


107 


1.09 


0.07 


4.3 % 




dimethyl adipate; Ri = •CHj; n = 4 




102 


1.06 








diethyl succinate; R} = -CjHi; n " 2 


216 


80 


1.04 








diethyl glutarate; R) <= -CiHs\ n 3 


237 




1.02 








diethyl adipate; Rj = -CiHs; n = 4 


242 


>100 


1.01 








diisobutyl succinate; Ri= -€41^7; n = 2 














diisobutyl glutarate; Rj« -C4H7; n = 3 














diisobutyl adipate; Ri = -CiUi^ n - 4 















F = flammable T = toxic Xi = irritant X„ = low irritant 
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The following compositions were prepared : 



Example No. 1 



No. 1 ( Classic ) 


5,0 % 


CH3(CH2)7CH=CH(CH2)7CH2-[-0-CH2CH2-]9-OCH2COOH 




oleyl ethercarboxylic acid ( 9 EO ) 


19,2 % 


CHj-E-O-CHjCHz-t-O-CHj 




triethylene glycol dimethyl ether ( triglyme ) 


25,0 % 


CH3-[-0-CH2CH2-]4-0-CH3 




tetraethylene glycol dimethyl ether ( tetraglyme ) 


25,0 % 


CHs-f-O-CHzCHz-ln-O-CHj 




polyethylene glycol dimethyl ether ( polyglyme ) 


10,0 % 


H-[-0-CH2CH2CH2-]2-0-CH3 




dipropylene glycol monomethyl ether 


5,0 % 


4-methyl-l,3-dioxolan-2-on ( propylene carbonate ) 


0,3 % 


triethanolamine ( TEA ) 


0.5 % 


hydroxypropyl cellulose 



The composition exhibited very strong performance and was 
found to remove spray paints including those based on polyurethane 
from surfaces. The composition can be used on stone, concrete, glass 
and metal surfaces. This composition will also remove paint from other 
surfaces and can dissolve plastic. Care should be taken to avoid 
applying this composition to surrounding paint and plastic parts. 



V 
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No. 2 ( Special ) 


5.0 % 


CH3(CHj)7CH=CH(CH2)7CH2-[-0-CH2CH2-]9-OCH2COOH 




oleyl ethercarboxylic acid ( 9 EO ) 


81.7% 


H-[-O.CH2CH2CH2-l2-0-CH, 




dipropylene glycol monomethyl ether 


12.5 % 


4-methyl-l,3-dioxolan-2-on ( propylene carbonate ) 


0.3 % 


triethanolamine ( TEA ) 


0.5 % 


hydroxypropy! cellulose 



This composition, though high perfomiance, is not as strong as 
the composition of Example No. 1 . It will remove spray paints from 
most surfaces and will not affect an underlying film of paint. For ex- 
ample, graffiti can be removed from printed utility boxes, carpets, 
upholstery etc.. 

This product must remain on the graffiti or other stain less than 5 
minutes, because plastics, the underlying paints and man-made fibres 
can be attacked if in contact with the composition for a longer period of 
time. 
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The compositions of Example No. 1 and No. 2 were varied by 
substituting poly alkylene glycol alkyl ether of increasing carbon con- 
tent. 

The solvation power of the paint remover composition is 
presented in the following table : 



Name of the alkylene glycol alkyl ether 



diethylene glycol monomethyl ether 



diethylene glycol dimethyl ether 



Level of power 

Minimum 
Maximum 




diethylene glycol monoethyl ether 



diethylene glycol diethyl ether 



diethylene glycol monopropyl ether 



diethylene glycol dipropyl ether 



diethylene glycol monobutyl ether 



diethylene glycol dibutyl ether 



triethylene glycol monomethyl ether 




triethylene glycol dimethyl ether 



tetraethylene glycol monomethyl ether 



tetraethylene glycol dimethyl ether 



polyethylene glycol dimethyl ether 



dipropylene glycol monomethyl ether 



dipropylene glycol dimethyl ether 



dipropylene glycol monoethyl ether 
dipropylene glycol monopropyl ether 

dipropylene glycol monobutyl ether 
tripropylene glycol monomethyl ether 

tripropylene glycol monobutyl ether 
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The compositions of Example No. 1 and No. 2 were varied by 
substituting various nucleophilic-aprotic solvents. Results follow : 



1 



Name of the nucleophilic-aprotic solvent 



ethylene carbonate 



propylene carbonate 



Y-butyrolactone 




N-methyl-2-pyrrolidinone; NMP 



dimethyl sulfoxide; DMSO 



l,3-dimethyItetrahydro-2(lH)-pyrimidinone 



1 ,3-dimethyl-2-imida2oIidinone 
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Paint removal with the composition of the invention is very 
simple. It will remove most spray paints ( graffiti ) but also ink, bras- 
hed or sprayed paints, varnishes, resins, enamels, wax, glue, etc.. The 
paint remover product of the invention is environmentally sensitive and 
accomplishes the removal of paint or other substances in a simple, safe 
procedure. 

The paint remover compositions consist of a finely balanced 
blend of anionic and / or nonionic surfactants with synergistic effects 
that operates with polymeric organic ether, ester and ketonic compo- 
unds. The products do not contain nitrate, sulphate, phosphate saUs or 
other impurities such as halogenated solvents. They have neutral pH, 
are completely soluble in water or completely emulsifiable, having a 
high flash point ( Fla.p. > 90 ), a high boiling point ( Kp > 150 °C ), 
a very low content of volatile organic compounds ( VOC :^ 0.5 g/1 ) and 
a very low vapor pressure ( Vap.p.'*^ < 0.5 mm Hg ), they are non- 
toxic, non-irritating, non-flammable and are biodegradable. 

The paint remover of the invention can be used on nearly all 
surfaces safely. Tlie composition has a high efficiency for each gallon it 
is possible to remove paint on approximately 40 yd^, depending on the 
kind of surfaces ( textures from smooth to porous ) and the constitution 
of the paint ( age, thickness, quality ). The products of the invention are 
far superior to all previous paint removal products. 

The composition can simply be sprayed or brushed on surfaces 
that need paint removing. Leave it in place for 2 to 10 minutes, de- 
pending on the surfaces and constitutions of the paint ( see above ). 
After processing, it can be cleaned by rubbing off with a towel, sponge, 
brush, or preferably by means of a high pressure water sprayer ( 1,000 
to 2,000 psi ). It is important to wash the residue of the paint remover 
off with water to deactivate the solvent activity. Old or thick paint may 
require the process to be repeated two or three times. For thick paints it 
is helpful to use a wire bmsh before processing, to rough up the surface 
so that the paint removal products can penetrate faster. The 
composition should not be used at temperatures below 35 °F and 
outside in the rain. It is pmdent to pre-tcst the surfaces for possible 
reactions with the products. 
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The composition of the invention can also contain minor amounts 
of optional ingredients suitably as dyes or pigments enhancing 
substances and preservatives each in an amount effective to provide the 
desired effect, along with a fragrance. The composition of the invention 
can also be used to remove fingernail polish. Cosmetic compositions 
can contain a skin protectant such as glycerine or diglycerol. 

It is to be realized that only preferred embodiments of the in- 
vention have been described and that numerous substitutions, modifi- 
cations and alterations are permissible without departing fi-om the spirit 
and scope of the invention as defined in the following claims. 
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CLAIMS 

1. A non-toxic, non-irritating, non-flammable composition for 
cleaning surfaces, absent chlorinated solvents and having a low VOC 
comprising in combination : 

A synergistic combination of an anionic and / or nonionic poly al- 
koxylated surfactant and a lower poly alkylene glycol alkyl ether ha- 
ving a repeating unit containing 2-9 carbon atoms. 

2. A composition according to claim 1 further comprising an 
organic solvent selected from at least one of the group consisting of a 
polar aprotic solvent and a hydrocarbon solvent each present in an 
amount from 5 to 70 % by weight of the composition. 

3. A composition according to claim 1 in which the poly alkoxyla- 
ted surfactant is selected from the group consisting of a poly al- 
koxylated alkyl ether compound selected from the group consisting of 
carboxylic acid, carboxylic ester and carboxylate salt; a poly alkoxy- 
lated fatty acid, poly alkylene glycol ester and poly alkoxylated alco- 
hol. 

4. A composition according to claim 3 in which the surfactant 
contains a repeating alkoxy unit containing 2-9 carbon atoms. 

5. A composition according to claim 1 further including a thickener 
in an amount effective to form a gel-like composition. 

6. A composition according to claim 4 in which the thickener is a 
hydroxy lower alkyl cellulose present in an amount 0.1 to 5.0 % by 
weight. 

7. A composition according to claim 1 in which the composition 
further contains an additive effective to adjust the pH of the composi- 
tion to between 5.0 and 7.5. 

8. A composition according to claim 6 in which the pH adjusting 
additive is a Group I or Group II metal hydroxide or an amine selected 
from the group consisting of diethanolamine and triethanolamine 
present in an amount of 0.1 to 2.0 % by weight. 
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9. A composition according to claim 1 in which the composition 
has a flash point ^ 90 °C, a boiling point ^ 150 a VOC < 0.5 g/1 
and a vapor pressure at 20 °C of ^ 0.5 mm Hg. 

ID, A composition according to claim 9 in which the composition 
contains 2 to 20 parts by weight of a poly alkoxylated surfactant and 10 
to 90 parts by weight of a poly alkylene glycol alkyl ether. 

IL A composition according to claim 10 in which the poly alkoxy- 
lated surfactant is selected from compounds of the formula : 



where R is alkyl, alkylaryl and fatty alkyl containing 1-30 carbon 
atoms, n is 2,3 or 4, m is at least 4 and R^*^ is selected from the group 
consisting of : 



where R^^^ is selected from the group consisting of alkyl, alkylaryl, 
fatty alkyl of 1-30 carbon atoms, IvT is a counterion, R^^^ consisting of 
alkyl, alkylaryl, fatty alkyl and H. 

11. A composition according to claim 1 1 in which the alkoxylated 
chain is formed of block copolymers. 

13. A composition according to claim 12 in which the copolymers 
are mixed ethylene oxide / propylene oxide block copolymers. 

14. A composition according to claim 1 1 in which is a cation 
selected from the group consisting alkali and alkaline earths metal ions, 
ammonia and amines. 

15. A composition according to claim 14 in which the base is se- 
lected from sodium hydroxide, potassium hydroxide, diethanolamine 
and triethanolamine. 



R-[-0-C„H2n-]m"0-R^^> 



-CH2COOH 

-CHaCOOR^^^ 
-CHaCOONT 
-COR^^> 



( a poly alkoxylated alkyl ethercarboxylic acid ) 

( a poly alkoxylated alkyl etliercaiboxylic ester ) 

( a poly alkoxylated alkyl ethercaii)oxylate ) 

( a poly alkoxylated fatty acid or a poly alkylene glycol ester ) 

( a poly alkoxylated alcohol ) 



-H 
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16. A composition according to claim 1 1 in which the poly alkylene 
glycol alkyl ether is selected from compounds of the formula : 

R^^>-[-0-C„H2n-]m-0.R(^> 

where R^"*^ and R^^^ are individually selected from the group consisting 
of H and alkyl of 1-10 carbon atoms, n is from 2-6 and m is from 2-10. 

17. A composition according to claim 1 fiirther including 3 to 25 % 
by weight of a poly alkylene glycol alkyl acetate of the formula : 

R^'^-[-0-C„H2„-]m-0-CH2COOR^^^ 

where R^^^ and R^^^ are individually selected from the group consisting 
of H and alkyl of 1-30 carbon atoms, n is from 2-6 and m is from 2-10. 

18. A composition according to claim 2 in which the aprotic solvent 
is selected from the group consisting of ethylene carbonate, propylene 
carbonate, dimethyl sulfoxide, N-methyl-2-pyrolidinone and y- 
butyrolactone. 

19. A composition for removing paint from a substrate comprising in 
approximate parts by weight : 

5 parts of oleyl ether carboxylic acid, 

1 9 parts of triethylene glycol dimethyl ether, 

25 parts of tetraethylene glycol dimethyl ether, 

25 parts of polyethylene glycol dimethyl ether and 

1 0 parts of dipropylene glycol monomethyl ether. 

20. A composition according to claim 19 fiirther including in 
approximate parts by weight : 

5 parts of a polar aprotic solvent, 
0.3 parts of a base and 

0.5 parts of a hydroxyalkylated cellulose thickener. 
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21. A composition for removing paint from a painted surface com- 
prising in approximate parts by weight : 

5 parts of oleyl ether carboxyHc acid, 

82 parts of dipropylene glycol monomethyl ether, 

12 parts of a polar aprotic solvent, 

0.3 parts of a base and 

0 . 5 parts of a thickener. 

22. A composition according to claim 21 in which the base is triet- 
hanolamine and the thickener is hydroxypropyl cellulose. 

23. A method of removing discrete portions of a coating material 
from a surface comprising the steps of : 

Applying the composition of claim 1 to said portions for a time suf- 
ficient to release the bond of the portions to the surface and form a 
residue of the composition and the portions and removing the residue 
from the surface. 

24. A composition according to claim 23 in which the discrete 
portions are a coating of paint and the residue is removed by applying 
water to the surface. 

25. A method according to claim 23 in which the discrete portions 
are fingernail polish. 
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